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7 Claims. (C. 244-15) 

This invention relates to improvements in aircraft and 
particularly in aircraft designed to fly at both subsonic 
and supersonic speeds. 

It is an object of this invention to provide an adjustable 
jet air intake diffuser which will improve the efficiency 
of an aircraft at varying flight speeds in both the Sub 
sonic and supersonic range. A further object is to re 
duce the form drag of an aircraft by a uniform reduction 
of the disruption to the streamlined flow with its unde 
sirable pressures and turbulence about the aircraft. A 
further object is to reduce the skin friction by reducing 
the aircraft's skin area to a minimum and permitting Sub 
stantially parallel upper and lower wing skins. A further 
object is to provide an adjustable diffuser which, in oper 
ation, compensates for variations of air volume require 
ments, variations in air velocity, air density, and shock 
characteristics, and will not choke off the jet air supply 
understatic and near static conditions. A further object 
is to foster rigidity and eliminate chatter in an adjustable 
air inlet diffuser. A further object is to provide a rec 
tangular variable air inlet diffuser in the leading edge of 
a wing substantially free of shock-wave interference, i.e., 
a diffuser which has excellent internal and external flow 
characteristics at both subsonic and superSonic speeds, 
and which may be adapted for a flat plate or the like 
extending forward from the diffuser to provide annular 
inlet flow conditions and further to prevent shock-wave 
interference. 

These and other objects and advantages of the inven 
tion will be apparent from the following specification 
and accompanying drawings. 

Figure 1 is a diagrammatic perspective view of a flying 
wing with air inlets. 

Figures 2, 3 and 4 show the side, top, and front views 
of a flying wing incorporating the invention. 

Figure 5, taken on line 5-5 of Figure 4, is a vertical 
section perspective view through the adjustable air inlet 
diffuser at a duct center. 

Figures 6, 7 and 8 are other vertical sections, through 
6-6, 7-7 and 8-3 respectively in Figure 4, showing 
different diffuser adjustment together with important sta 
tionary structure and operating mechanism. 

Figure 9 is a fragmentary perspective view of the 
lower diffuser torque tube assembly shown in Figures 5 
through 10. 

Figure 10 is a fragmentary horizontal section, through 
the inlet on line 10-10 of Figures 4 and 6. Structure 
is shown more clearly by vertical expansion of relative 
dimensions. 
The conventional subsonic wing is an aerodynamic mis 

fit when operating at supersonic speeds. Where high 
supersonic speeds are desired in an aircraft, subsonic struc 
tural limitations required to maintain the aircraft during 
subsonic portions of the flight frequently have a sub 
stantial adverse effect on performance at supersonic 
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flight speeds. It is thus evident that to obtain peak 70 
efficiency and peak performance at supersonic speeds, 

2 
all objectionable subsonic shapes must be eliminated. 
Since my invention provides supersonic shapes having a 
high degree of compactness, i.e., a higher volume to skin 
surface, ratio, not found in the conventional supersonic 
aircraft, it is logical to employ such compactness to pro 
vide space for the retraction, wherever possible, of ob 
jectionable subsonic structure and otherwise to minimize 
the air resistance or drag of the aircraft. Aside from 
subsonic structure, much air resistance is caused by lead 

Thus the use of the entire leading edge of a 
supersonic aircraft as a jet intake can greatly reduce the 
craft's air resistance, particularly at design speed and de 
sign altitude. Further reduction of drag can be obtained 
and the performance of the aircraft improved at both 
subsonic and supersonic speeds by adjustment of opening 
of the leading edge air inlet. 
According to the invention there is provided an air in 

let diffuser mechanism 44 for aircraft comprising a pair 
of spaced elongated upper and lower diffuser members, 
58 and 58', said members being wedge-shaped in cross 
section, each member having a wedge edge pointing in 
the forward direction of travel of the aircraft, bearings 
60 and 60' mounting said members to the leading edge 
of the aircraft wing, control means 52 for adjusting, the 
angular position of each diffuser member on said bear 
ings, and an end plate 49, 49, 59, 59' mounted on each 
diffuser member and extending in overlapping relation 
ship and in substantially vertical planes toward the other 
diffuser member. 
The operating mechanism 52 for the adjustable inlet 

diffuser 44 may be manual, electrical or hydraulic. A 
combined manual and electrical means is shown in Figure 
7. A reversible electric motor 53 is connected through 
a speed reducer 53' or directly to shaft 54 upon which 
is mounted a right hand and left hand worm 55, 55'. 
These worms 55, 55' are meshed with and operate right 
hand and left hand worm wheel sectors 56, 56' which 
are secured to and rock the upper and lower torque tubes 
or shafts 57, 57' respectively. To these are securely at 
tached the upper and lower adjustable inlet diffuser mem 
bers, 58, 58. When the shaft. 54 is rotated in one direc 
tion the inlet area of the diffuser 44 increases and when 
it is rotated in the other direction this area decreases. 
The long wedge shaped members 58, 58' extend the full 
length or nearly the full length of the leading, edge 46. 
The bearings 135 that support shaft. 54 in operating posi 
tion are mounted on any suitable spar members 142, 
42. Upright frame members 27 rigidly secure these 
two spar members in vertical spaced relation. The geared 
part of the operating mechanism 52 may be situated out 
of the way within the partitions 62 or ends 61 (Figures 
5 to 8) at the side of or between the air ducts 109 or 
109' and near the leading edge 46 of the supersonic air 
foil 33. The manually operated wheel 131 is to be used 
to adjust the inlet diffuser area in case of electric motor 
53 failure. 

I have shown the inside faces 130 of the diffuser mem 
bers 58, 58' straight. In fact this face 130 should be 
made straight or convexly curved in a manner to produce 
the most economical ram compression at supersonic de 
sign speed conditions and near design speed conditions. 
The area of the throat 45 for all diffuser adjustments is 
nearly constant. Its shape is formed by the rounded 
shaft members 57, 57 the adjoining duct 109, or 109 and 
the diffuser face members 130. The diffuser adjusting 
motor 53 may be operated directly by the pilot or auto 
matically operated by a governor 124 or both. This 
governor 124 is sensitive to draft speed and air density 
by means common to the art. It adjusts the inlet dif 
fuser 44 accordingly by operating the reversible adjusting 
motor 53. An extra fuel storage compartment 10 may 



3 
be had within the upper and lower hollow diffuser as 
semblies 57, 58 and 57, 58. As shown in Figure 8 any 
suitable flexible tube and coupling 93 attached to the 
torque tube end 8 supplies fuel in the direction of the 
arrow RVD through the valve V to these storage com 
partments 10 by means common to the art, the fuel sub 
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in combination with a supersonic flying airfoil 33 are 
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sequently being removed for use in the direction of the 
arrow P. 

Between the wedge shaped members 58, 58' and their 
respective shafts 57, 57 curved slots 132 are provided 
to receive the curved wing skin 133 and the curved duct 
ends 134. The diffuser members 58, 58' are internally 
stiffened by any suitable bracing 140. To these members 
58, 58' are attached suitable end plates 49, 49 (Figures 
8 and 9) and partition plates 59, 59' (Figures 6 and 7) 
which slide into and out of the hollow diffuser ends 61. 
and partitions 62 respectively, as the area of the inlet 
diffuser 44 is adjusted. The tops 143 and bottoms 143' 
of the diffuser ends 61 and partitions 62 are provided 
with carefully made slots 144 to admit plates 49, 49, 59, 
59' respectively. See Figures 5-10. 
The hollow shafts 57, 57 or their equivalent are 

mounted on suitable end bearings 60 (Figure 8) and line 
bearings 60' (Figure 6) at desirable intervals. They are 
rigidly secured to the spar members 141, 141' or 142, 
142 by properly spaced bearing brackets 79, 79' as 
shown in Figures 6, 8, 9. At the partition bearings 60' 
the torque tubes 57, 57 may be slightly reduced in di 
ameter, or a shaft connecting inner sleeve 92 may be 
added to maintain strength. This construction would 
greatly aid in keeping the inside and outside air stream 
contact surfaces 58, 58, 130, 133 and 134 flush through 
out the diffuser 44. Especially will this be so for the 
line bearing 60' when no partitions 62 are used. Suitable 
adjustable bearing bands 91 attached to the spar men 
bers 142, 142 or to the bearing brackets 79' enable the 
diameter of shaft 57, 57' to be large by comparison 
with the thickness of the bearings and give excellent 
rigidity. See Figure 6. As shown in Figures 5 and 9 
the upper and lower movable diffuser assemblies on shafts 
57, 57 may be made accessible for repairs or removal, 
by first removing the leading edge plates 145 or 145. 
Or they may be inserted and removed from either end 
43 of the supersonic airfoil 33. 

There will be an unavoidable increase in surface area 
at the diffuser ends 6 and partitions 62. At the inside 
corners where the end plates 49, 49' and partition plates 
59, 59' intersect the broad face 130 of the diffuser mem 
bers 58, 58, a variable area is created. And this vari 
ation in area exists even if large fillets are used in these 
corners. A boundary layer disturbance at these areas 
might prevent excellent pressure recovery in the diffuser 
44 itself. To remedy this condition, should it occur, one 
or more small boundary layer bleeders 112 may be 
located in the side of the diffuser ends 61 and in the sides 
of the partitions 62. See Figures 5 and 10. Air collected 
in bleeder 112 is conducted into duct 113 (Figure 10). 
A self-adjusting corner bleeder is shown in Figures 5 

to 7, 9 to 10. It consists of a series of properly spaced 
holes or scoops 114 in the end plates 49, 49' and partition 
plates 59, 59. As the inlet diffuser 44 is opened and 
more and more flat area is exposed to the air stream, a 
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proportionately increasing number of holes 114 are un 
covered. These admit more and more troublesome 
boundary air into the plates 49, 49', 59, 59', and from here 
into the flexibly connected duct 113' (Figure 10). When 
the diffuser 44 has its minimum area inlet adjustment as 

65 

shown in Figure 6, no air is bled off through these holes 
114. They are all covered by the diffuser ends 61 and 
partitions 62. The small percentage of bled air, if any, 
produced in the diffuser 44 need not be wasted. This 
air under some pressure is conducted from ducts 113, 
113' and used to cool engine parts, or to allay surface 
turbulence in any suitable manner. 
The advantages gained by using my inlet diffuser 44 

70 

manifold: At take-off the diffuser adjustment may be 
similar to that shown in Figure 8. With this adjustment 
the air stream engines 41 receive an ample air supply 
without high negative pressures in their inlets and ducting 
109 or 109'. There is no need for suction relief valves. 
A spillage, or overflow at the inlet, with the resulting 
added external drag, is produced at subsonic speeds 
when a non-adjustable inlet is used. These conditions 
never exist when the diffuser 44 is used. This diffuser 
is adjustable to meet all speed conditions. Just the cor 
rect amount of ram air is gathered for the air stream en 
gines 4. It is to be noted in Figures 6 and 8 that the 
diffuser 44 gives the leading edge 46 of the pure super 
sonic airfoil 33 a somewhat subsonic shape at subsonic 
speeds-a distinct advantage. The diffuser adjustment 
shown in Figure 6 is for subsonic design speed conditions. 
In Figure 5 the diffuser 44 is shown adjusted to meet 
supersonic design speed conditions. With this ideal and 
economical diffuser adjustment the external drag is at 
its minimum, and a smooth air flow is provided into and 
through the throat 45. A higher maximum supersonic 
speed may be reached when flying light at high altitudes 
with the diffuser adjustment shown in Figure 7. (This 
figure shows the diffuser opening slightly exaggerated to 
illustrate better the increased air gathering area provided 
with this adjustment.) The diffuser 44 compensates for 
craft velocity, air density and engine requirements. If 
desired, leading edge stagger may be had with this dif 
fuser 44 by shortening the lower edge shaped member 
58 as indicated by broken lines in Figure 7. 
What I claim is: 
1. A leading edge air inlet diffuser mechanism for 

aircraft including an airfoil, a pair of spaced eiongated 
upper and lower diffuser members, said members being 
wedge-shaped in cross section, each member having a 
wedge edge pointing upstream, bearings mounting said 
members to the upstream edge of said airfoil, control 
means for adjusting the angular position of each of said 

a members on said bearings, at least one pair of aligned 
plates disposed in fore and aft vertical planes, said pair 
including one plate mounted on one of said diffuser 
members and another plate mounted on the other of said 
diffuser members, and housing means fixed to said airfoil 
and extending between said diffuser members, said house 
ing means slidably receiving said pair of plates. 

2. A leading edge inlet diffuser construction for air 
craft comprising a wing having upper and lower skins, an 
engine having a supply duct, said duct having upper and 
lower walls spaced inwardly from said skins, an upper 
elongated diffuser member, a lower elongated diffuser 
member, said diffuser members extending upstream from 
the leading edge of said wing, upper and lower bearings 
mounting said members to said wing, each of said dif 
fuser members consisting of a hollow body having a 
wedge-shaped upstreamwardly pointing portion, a hollow 
tubular downstream portion, and an intermediate neck 
portion, said wedge-shaped and tubular portions forming 
arcuate grooves therebetween adjacent said neck por 
tion slidably engaging said skins and said walls, the said 
bearings being arranged to provide vertically spaced span 
wise pivot axes for said diffuser members. 

3. A leading edge adjustable ram air inlet diffuser 
mechanism for aircraft including an airfoil having upper 
and lower skins, a pair of spaced elongated upper and 
lower diffuser members, said members being wedge 
shaped in cross section, each of said members having a 
wedge edge pointing upstream, bearings mounting said 
diffuser members to the upstream edge of said airfoil, 
control means for operating each of said wedge-shaped 
diffuser members, and an air stream engine having an 
upstream supply duct, said duct having upper and lower 
walls spaced inwardly from said skins, a slot located in 

75 
the top and bottom of each said diffuser members, each 
of said slots having a downstream facing opening and be 
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ing substantially parallel with the lateral axis of said 
airfoil and slidably receiving the leading edge portions 
of the said skins and said walls. 

4. The structure as claimed in 3 wherein said slots 
are arcuate-shaped in cross section and said leading edge 
portions are correspondingly shaped to fit into said slots. 

5. A leading edge air inlet diffuser mechanism for 
aircraft including an airfoil, a pair of spaced elongated 
upper and lower diffuser members, said members being 
wedge-shaped in cross section, each member having a 
wedge edge pointing upstream, bearings mounting said 
members to the upstream edge of said airfoil, control 
means for adjusting the angular position of each of said 
members on said bearings, at least one pair of plates 
disposed in substantially vertical planes, each plate ex 
tending toward the other diffuser member, and both plates 
being at right angles to the lateral axis of the aircraft, 
said pair including one plate mounted on one of said dif 
fuser members and another plate mounted on the other 
of said diffuser members, said airfoil having an air inlet 
adapted to be opened in varying amounts or closed by 
said diffuser members as adjusted by said control means, 
an air stream engine located within said airfoil, and a 
duct connecting said air inlet to said air stream engine, 
said pair of plates being arranged to overlap each other 
in their normal operating positions. 

6. An adjustable area inlet diffuser mechanism for air 
craft including an airfoil having upper and lower skins 
with leading edges, an air supply duct having leading 
edges, said duct having upper and lower walls spaced in 
wardly from said skins, a pair of spaced elongated upper 
and lower diffuser members, said members being wedge 
shaped in cross section, each of said members having a 
wedge edge pointing upstream, bearings mounting said 
members to the upstream edge of said airfoil, an air inlet 
control means for adjusting the angular position of each 
of said members on said bearings, said bearings being re 
cessed into said upper and lower diffuser members flush 
with the inside surfaces of said skins and said walls. 

7. A leading edge air inlet diffuser mechanism for 
aircraft including a wing, a pair of spaced elongated 
upper and lower diffuser members, each of said members 
consisting of a hollow part wedge-shaped in cross ssection 
secured in spaced relation to a hollow shaft part, each 
diffuser member having a wedged edge pointing in the for 
ward direction of travel of the aircraft, bearings mount 
ing said diffuser members to the leading edge of said 
wing, control means for simultaneously adjusting said 
diffuser members on said bearings toward and away from 
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6 
each other whereby to adjust the amount of opening 
between said wedge edges, an airstream engine located 
within said wing, and a duct connecting said air inlet to 
said engine, said wing and said duct having separate in 
dependent arcuate surfaces adjacent their leading edges 
for slidably joining said wing and said duct to said hollow 
shaft part downstream of said hollow wedge-shaped part. 
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